Materials and methods
The investigations have been carried out with stripped chloroplasts of spinach. The chloroplasts have been isolated as described elsewhere 22 and stored under liquid nitrogen. The spectroscopic measurements were performed by the repetitive flash technique described in 1. c. 4 . The chloroplasts were irradiated with saturating intensity of blue light (385 -500 nm, Xenon flash lamp (20 /LIS flash duration) in combination with Schott filters KG 2 (2 mm) and BG 28 (4 mm))). For correction of fluorescence the measuring beam was extinguished and the same number of flashes repeated. This signal was subtracted from that one obtained with the measuring beam and the difference was stored in the signal averager (CAT 1000 and Enhancetron 800 resp.). The electrical band width ranged from 0.1 Hz to 30 kHz. The optical path length through the sample cuvette was 1.2 mm. All measurements have been carried out at 705 nm. The band width of the monitoring light (grating monochromator) was 5 nm, the temperature of the sample 22 °C.
For very fast measurements the repetitive ultrashort-flash technique has been employed 23 . In that case the disturbing fluorescence has been eliminated by the high frequency modulated light technique 24 .
The chlorophyll concentration was 10~4 M. The sample contained tricine-NaOH-buffer pH 7.2 5'10 _2 M, benzyl viologen 2-10 _4 M as artificial electron acceptor, NH4C1 2.5-10 _3 M as phosphorylation uncoupler, KCl 5-10~2M and MgCl2 10 -2 M.
Further details are given in the legends of the Figures. Deviating conditions are noted.
Results

To follow the electron transfer times between PD
and Chl-ai, PD must be in the reduced state when the exciting flash is fired. This can be realized 1. by using low monitoring light intensities and 2. by hj'n _ P re ill uir d na, ti°n (655 nm). 
